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$|0^{\mathit{1}1}>$ $|1^{\Lambda}>$ A 2 Hilbert $\mathcal{H}_{2}^{\Lambda}$
1 $|\psi^{A}>$ A
$\mathrm{B}$ , A $\mathrm{B}$
Bell . .
Be $|\Phi_{+}^{\Lambda l_{-}?}>$ A $\mathrm{B}$
.
$| \+\Lambda\Pi>.=\frac{1}{\sqrt{\underline{9}}}(|0^{\Lambda}>\otimes|0^{\Pi}>+| 1A>\otimes|1^{B}>)$ .
A $\mathrm{B}$ Hilbert $\mathcal{H}^{\Lambda}..’\otimes$






. $|\Phi\ovalbox{\tt\small REJECT}^{A}>$ | A $>$ Hilbert $\mathcal{H}\wedge\otimes \mathcal{H}\ovalbox{\tt\small REJECT}$
Bell .
$| \Phi_{\pm}^{\Lambda\Lambda}>=\frac{1}{\sqrt{\underline{9}}}(|0’>\otimes|0A>\pm| 1\Lambda>\otimes|1^{\Lambda}>)$ ,
$| \Psi_{\pm}^{\Lambda\Lambda}>=\frac{1}{\sqrt{2}}(|0^{\Lambda}>\otimes|1^{\Lambda}>\pm|1^{A}>\otimes|0^{A}>)$ .
4 Bell 4 Hilbert
. A ,
2 4 Bell
. 4 Be Bell
. (3) , A Bell i
. A 4 Be
$|\Phi_{+}^{\Lambda\Lambda}>,$ $|\Phi^{\underline{A}\Lambda}>,$ $|\Psi_{+}^{\Lambda A}>,$ $|\Psi_{-}^{\Lambda\Lambda}>$ $(P= \frac{1}{4})$ . A
Bell A $\mathrm{B}$ : Bell
4 .
$|\Psi^{\Lambda\Lambda}">=|\Phi_{+}^{\Lambda\Lambda}>\otimes(\alpha|0">+\beta|1’>)$ ,
$|\Psi^{A\Lambda B}>=|\Phi_{-}^{\Lambda A}>\otimes(\alpha|0^{\partial}>-\beta|1^{l\mathit{3}}>)$ ,
$|\Psi^{\Lambda AI?}>=|\Psi_{+}^{\Lambda\Lambda}>\otimes(\alpha|1^{B}>+\beta|0^{f}’>)$,
$|\Psi^{\Lambda\Lambda\Pi}>=|\Psi_{-}^{A\Lambda}>\otimes(\alpha|1’>-\beta|0^{\Pi}>)$ .
A Bell 4 Be Bell
$\mathrm{B}$ . $\mathrm{B}$ 4
tlnif $\mathrm{a}\mathrm{r}\mathrm{y}$ .
$U/.;(\Phi_{+})=|0"><$ O” $|+|1"><$ l’1
$U_{J},(\Phi_{-})=|0^{ll}><0^{l;}|-|1^{1?}><1^{\Pi}|$ ,
$U^{B}(\Psi_{+})=|1^{\mathcal{B}}><0^{B}|+|0^{l?}><1^{\Pi}|$ ,
$U^{\Pi}$ ( -) $=|0^{\mathcal{B}}><1^{tJ}|-|1^{J\mathit{3}}><0^{l?}|$ .
A 2 $\mathrm{B}$
. 4 unitary 1
. .








A $\mathrm{B}$ $’${$);\backslash .\ovalbox{\tt\small REJECT}$
, A
$\mathrm{B}$ . A $\mathrm{B}$ Bel $|\Phi_{+}^{\Lambda B}>$
$|\Phi_{\iota\iota}^{\Lambda l3}.>$
.
$|\Phi$0$B>=\sqrt{1-u}|$O’ $>\otimes|0">+\sqrt{u}|$ 1 $A>\otimes|$ $1”>$ , $(0\leq u\leq 1)$
A $|\psi^{\Lambda}>$ (1) , $\mathrm{A}$
$\mathrm{B}$ $|\psi^{\Lambda}>\otimes|\Phi_{u}^{\Lambda l\mathit{3}}>$ .
$|\psi^{A}>\otimes|\Phi$C$l’>$
$=$ $\frac{1}{2}|\Phi_{+}^{A\Lambda}>\otimes$ ( $\alpha\sqrt{1-u}|$O” $>+\beta\sqrt{u}|$ t’ $>$ )
$+$ $\underline{\frac{1}{9}}|\Phi_{-}^{\Lambda A}>\otimes$( $\alpha’\sqrt{1-u}|$O” $>-\beta\sqrt{u}|$ l” $>$ )
$+$ $\frac{1}{2}|\Psi$c$\Lambda>\otimes$ ( $\alpha\sqrt{u}|$ l $B>+\beta\sqrt{1-u}|$O” $>$ )
$+$ $\underline{\frac{1}{9}}|\Psi_{-}^{\Lambda\Lambda}>\otimes(\alpha\sqrt{u}|1^{l\mathit{3}}>-\beta\sqrt{1-u}|0’>)$
A $|\Phi_{\iota\iota}^{\Lambda/3}.>$ 1
$|\psi^{\Lambda}>$ 2 Bell .






Bell , A $\mathrm{B}$ .
$\mathrm{B}$
mxitary : $P(\Phi)$ $P(\Psi)=1-P$ (\Phi )
$|\phi^{l3}(\Phi)>$ $|\phi^{B}(\Psi)>$ .
$P(\Phi)=|\alpha|^{2}(1-u)+|\beta|^{\sim}’ u$






. $|\psi>$ $|\phi>$ $F=|<\psi|\phi>|\underline’$
. 2 $F=1$ ,












$\mathrm{B}$ $|\phi^{B}(\Phi)>$ $|\phi^{\Gamma J}(\Psi)>$
$\mathrm{B}$ $|\psi^{B}>=\alpha|0’>$
$+\beta|1^{\mathcal{B}}>$ . 2








$|\phi^{\mathfrak{l}J}$ ( )’ $=, \frac{\alpha\sqrt{1-u}|0^{ll}>+\beta\sqrt{u}|1^{\mathit{1}\mathit{3}}>}{\sqrt{|\alpha|\cdot(1-u)+|\beta|u}}\underline,\cdot$
$P(\Psi)=|\alpha|^{2}u+|\beta|^{-}’(1-u)$
$| \phi^{\mathit{1}}’(\Psi)>=‘\frac{\alpha\sqrt{u}|1^{lJ}>+\beta\sqrt{1-u}|0^{B}>}{\sqrt{|\alpha|\sim u+|)\beta|(1-u)}}\underline,\cdot$
$P(\Phi)=|\alpha|\underline’(1-u)+|\beta|-,u$ $|\phi^{l\mathit{3}}(\Phi)>$ entropy $S$ (\Phi )
.
$S(\Phi)$ $=$ $- \underline,\frac{|\alpha|(1-u)}{|\alpha|(1-u)+|\beta|u}\underline’\underline,\mathrm{l}\mathrm{o}^{\mathrm{g}\frac{|\alpha|(1-u)}{|\alpha|\sim(1-u)+|\beta|2u}},\underline’$
$- \frac{|\beta|u}{|\alpha|^{2}(1-u)+|\beta|u}\underline’\underline,\mathrm{l}\mathrm{o}^{\mathrm{g}\frac{|\beta|^{\sim}u}{|\alpha|-(1-u)+|\beta|^{2}u}},$
’













$-|\alpha|^{2}$u $1\mathrm{o}$g $|\alpha|^{2}u+|\alpha|\underline’$ u $\log\{|\alpha|^{2}u+|\beta|\underline’(1-u)\}$
$-|\beta|^{2}(1-u)\log|\beta|^{-}$’0-u) $+|\beta|^{2}(1-u)\log\{|\alpha|^{2}u+|\beta|^{\sim}’(1-u)\}$
$=$ $-|\alpha|^{2}(1-u)\log|\alpha|^{2}-|\alpha|^{2}(1-u)\log(1-u)+|\alpha|\underline’(1-u)\log\{|\alpha|^{\underline{9}}(1-u)+|\beta|^{\underline{0}}u\}$
$-|\beta|\underline’$u $\log|\beta|\underline’-|\beta|^{\underline{9}}u\log u+|\beta|^{2}u\log\{|\alpha|^{2}(1-u)+|\beta|\cdot’ u\}$









$+$ { $|\alpha|\underline’ u+|\beta|$ ’(1-u)} $\log\{|\alpha|^{2}u+|\beta|\underline’(1-u)\}$
.
$S(B||A)$ $=P(\Phi)S(P_{\Phi}||P)+P(\Psi)$ S( $P_{\Psi}||$P)
$=$ $(|\alpha|^{2}(1-u)+|\beta|^{\underline{\tau}}u)S(P_{\Phi}||P)+(|\alpha|^{2}u+|\beta|^{-}’(1-u))S(P_{\Psi}||P)$
$=$ $| \alpha|^{2}(1-u)\log\frac{1-u}{|\alpha|^{2}(1-u)+|\beta|u}\underline,+|\beta|\underline’ u\log\frac{u}{|\alpha|^{2}(1-u)+|\beta|^{2}u}$
$+| \alpha|\underline’ u\log\underline,\frac{u}{|\alpha|u+|\beta|-(1-u)}.,+\cdot|\beta|^{2}(1-u)\log\overline{|\alpha|^{\underline{7}}u+|\beta|\underline’(1-u)}$
$1-u$
$=$ $|\alpha|\underline’(1-u)1\mathrm{o}$g(1-u) $-|\alpha|^{2}(1-u)\log\{|\alpha|’.(1-u)+|\beta|\underline’ u\}$
$+|\beta|^{\sim}$’u $1\mathrm{o}$g $u-|\beta|\underline’ u\log\{|\alpha|\underline’(1-u)+|\beta|^{2}u\}$
$+|\alpha|^{2}$ulogu $-|\alpha|^{2}$ulOg{ $|\alpha|\underline’ u+|\beta|’$.(1-u)}
$+|\beta|^{2}(1-u)\log(1-u)-|\beta|^{2}(1-u)\log\{|\alpha|^{\sim}’ u+|\beta|^{2}(1-u)\}$









Proposition 1 $Q_{j}=$ (q1.j’ $q_{2j},$ $\ldots,$ $q_{\iota j},$ ), $(j=1,2,$ $\ldots,$ $N)$ $N$ { $\uparrow l$
. $\sum_{j=1}^{N}.\cdot\lambda\nearrow 1$ $\lambda_{j}\geq 0(1\leq j\leq N)$




$=$ $\sum_{j=1}^{N}\lambda$j $\sum_{i=1}^{\mathrm{t}}.q_{ij}$ { $\log q_{jj}..\cdot-\mathrm{l}\mathrm{o}^{\mathrm{g}}\sum_{k^{\backslash }=1}^{N}\lambda$ kqik}
$=$ $- \sum_{j=1}^{N}\lambda$j $S(Q_{j}.)- \sum_{j=1}^{N}\lambda$ j
$. \cdot\sum_{=1}^{n}q_{j.j}.\mathrm{l}\mathrm{o}^{\mathrm{g}\sum_{k=1}^{\Lambda’}\lambda}$
.k$q_{ik}$
$=$ $- \sum_{j=1}^{N}\lambda$ jS(Qj) $- \sum_{i=1}^{\gamma 1}\sum_{j=1}^{N}\lambda$jqij $\mathrm{l}\mathrm{o}^{\mathrm{g}\sum_{\mathrm{A}=1}^{N}\lambda}$ kqik
$=$ $- \sum_{j=1}^{N}\lambda$jS(Qj) $+S$ ( $\sum_{j=1}^{N}\lambda$jQj).
Remark 1 $P$roposition 1 $\rho_{j}(1\leq j\leq N)$ $\sum_{j=1}^{N}\lambda$, $=1$ $\lambda_{j}\geq$
$0(1\leq j’\leq N)$ $\llcorner$
$S$ ( $\sum_{j=1}^{N}\lambda$j $\rho j$ ) $= \sum_{j=1}^{N}\lambda$jS $( \rho_{i}.\cdot)+\sum_{j=1}^{N}\lambda$jS( $\rho_{j}||\sum_{k^{\backslash }=1}^{N}\lambda$ k $\rho$k)
. $\llcorner S(\rho)=-Tr[$\rho $\log\rho]$ von Neum$ann$ entropy,
$S(\phi||\psi)=T\uparrow\cdot[\phi(\log\phi-\log\psi)]$ relahve entropy . $S($A) $=S($B) $+$
$S$ (A||B) $\mathrm{f}\backslash 6$ Proposition 1 ‘ .
$f$
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